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[3 -^!£/U^*?)S^2*!?'?*5 ((^^'kw'^isg^nfgjjiiiiiu^ieH^smm^ 

/ift/xe^j:k^ (Mim4. I o(b)(io) , ms*me^ns, « « 1^^.*/ 
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fifiHf 4 ft 

WW* (&iiW3ft«rMl<) . - • . 30 ft 

tt^ttOttlffl 1 ft 
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flHttii?wfili(»l* 0 
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10 9 1- T'.e o -c # fco jLi^muco i mit • ^-^tiiti^m X > u:^m<Dmm^mm^ 

Tb^m < . -7:^7^ h ^ JISG4303 tC^^ SUS430F O J; 9 {^I'RNiJttTC 

JIS4303 fcM^^nS SUS410F. SUS410F2 (D X.0\Z.'^Wi>^7iMh LX Pb ^ 
^AnU. ^V^f4SUS416, SUS420F OJ; S iSrj^ADLfc;5^7^:/U;^i9^S^ffl 
15 ^tbTl^So 

20 Lfd SAE 51430FSe (AISI ^*&T' 'IVpe430Se (d+i^) T'fi. *#7C^ 
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^^m\-tMm 0.1 nM%u-ttitm^^m(D c =^-^^-frfc cu ±i^<Df^ 2m. 

^-amS. 10 Sn t4 In ^^t.-^ti Cu ±{^<Dm 2 ti^ 0.2 

h^;=<>x>l^;^^{±. C : 0.001~1 Si: 1.0 

K»%iiAT. Mn : 1.0 nMVoUT, Cr : 15~30 Ni : 0.60 «»%J£XT. 

10 Cu : 0.5~6.0K4%^'a/^'ev^-5o -^/Wt^^-I^-Y h^^T"^ U^i^fi, C : 0.01 
—0.5 M%, Si : 1.0 nM%SXT, Mn : 1.0 nM%^T, Cr : 10~15 Kft%, 
Ni : 0.60«i%i!^T, Cu : 0.5-6.0 ®4%^^Ay-ev^S„ 

10 m.A%^±<DM^X- Sn X« In ^"^tf Cu 2 tS^^^tSc^fftii ^^±-5 

0.005 Ki%a±<^ Sn Xii In ^-^M^Sr '{iO;^7^ 
15 $ti6o y^y-^ V%.mi^f^'r^.y^4 Vlkmz.. {i^sfe^^i: Nb : 0.2— 1.0 
Ti : 0.02—1 M4%, Mo : 3 m»%J^AT. Zr : 1 M»%tiT, Al : 1 « 
»%UXT, V : 1 M»%l^JtT, B : 0.05 m.^%^Xf , =f^r±^7C^ (REM) : 0.05 

c m.^ 0.1 ^^^f* sn xf* in mm lo Kfi%jeA±o cu ±i*:£o^ 2 

mms.M'ik^^hM:fi^M^nt^^^^x'(Dmi^ 500— goo'Ct^ta^tsiax- 1 B#PB^J^i-h 

25 mifi. |gcN'JtiWfifi^®i;^jfe^ta?^i-^ia-efo.5c 
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m 2ooo-63996)o ^^mit^ 5fe^-/fs^^^ L/c cu 2 m^x^\^n^m^ 

10 XA-|gtiim <i:>Wmmim'^m^mt-^ e -Cu ti^(7) Cu ± 

fic(7)ii2ti (Cu y y^ta) (Di^mi^mBi.. y^y^i^i^T^m^pi^cu^muai.. - 
ffi±T-<D Cu y 5/ futile is ii^. f?fte*f^ffl(-S^<^^f-J;«3. ^i'J®*a:*> 

So 

i?-e(i. r^H^Bt#3t^^i^'il^3t;^B^B B.c.c.T-fe . :L<D'picm'L-±:^^B F.c.c.to Cu 

20 Cu y •y^ti^^tB$-&fc:^-a-t-iti;?LT^^N'Jtti6]±t-Biib 
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5/^p^t;il:b^LT Cu V y^^(D cm^tm<^J:'0 . Cu U s/f^tB<75lSt4^s{g:T 

Sn Xfi In iSr 0. 005 ^m%iiX±^ts^y"^^ Cu y 5/^tS*t- 10 
nM%&.±(Dm^X' Sn X{i In L. m^-.(Dm ^ Cu-Sn "S-t^Xf* Cu-In 

i-'S t C 0.1 ®4%i^±Xfi Sn, In jgJt 10 K»%Jl^X±cD Cu V y ^tS<75tJf 
25 ^iaBJi-2)„ 
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C : Q.OQl— 0.1 m*% h^) 
C : 0.01-^0.5 (■^/^'r>^^ h^) 

cu V ^y^m=.mmi^x cu v -y^n^m^t^"^?) tm^. cu y 2/^ti<^tffm 

0.001 K»%tJl±(D Cu ^^S-e. h^T-« 0.01 W*%i!^A±<^ Cu 

^Tii 0.5 ^4%{c^^LfCo 
10 Si : 1.0 W*%JI^T 

^^L. 1.0K*%^@;tSiiiPJ»-C'Si75S^*tLSi:. iSitli^'^^^fb-TSo 
Mn : 1.0 g*%l^T 

15 So MnSfi. ^^iJ14<D(^±Jc 4, (::«!)< ir^tvi. Cu y ->f"tB±i5£(75l^i: 

S : 0.3 g*%J^T 

^StN'McT^efe^t-^^i^); MnS ^?F^fifei-57umX'fc^)^^S -^Wft^* 0.3 

S -a^itOiPI^ 0.3 K»%i-^^bfCo 
Cr: lO'-SOWro {y -< V^) 
Cr : 1Q--15M% i-^lV^l^^^ h^) 

25 Siit*i4^5fe<*i-S^c«6Jw lO«l:%I^A±(^Cr ^SsSD-rSo LtJ^U. ^rn^-T h 



5 



Ni : 0.60 gl:%J^T 

U-^yKOJiPg^it 0.60 Ni^^l:<7)±PS^^^LfCo 
Cu : 0.5—6.0 Wm% 

y^=7^ h^^^t>'^/^7"^1^-r h^;^7"^^^':^ii-T:- 0.2 ft:^%i^i.±(D Cu U -y^ 
+i^Sr^tti$-ti:6fc46.Cu^«^0.5K»%tA±<!; LTVn2)o UtS^L. 6.0 K»% 

h U yy y^\Z.^)^-t^ Cu y |fftti!^c7)-l^^X}cit#SiJ/^^J|i^^^tte'b 

Sn S.t)^y3^{j: In : 0. 005 g*%J£iL± 

Sn Xf* In 7iS?g{t:Lfc Cu y y^^^^^^^^^^\Z.SL:m:fii^^mriX^ <0 . 
Sn XJi In mm 10 nM%iii±X Cu y 2/f^tiCD{ggt.'^.{l:7J^it^|g?^lJ14;5^* L < 
±i-So Cu y 5/5^tBtriSgl!-^{b^-ti:Sfc*{-f±x -^^^tt^i LT Sn Xfi In (7)-^ 
0.005 W4%J!^Jl±<b-r'5£«^34^fc'5o Sn, In (OM#^^*P-t''5^'^{-fi^ 
-g-tf'a^»^ 0.005 S»%J[ii±lC|llSi-'5o L;{)^L. Sn In cDigiPJ-^^ti Cu 
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Nb : 0.02--llfa% 

Nb -^^^r o.o2~i nM%<Dmmxm^-t^o 

Ti : 0.02—1 

10 j^.^tc:jSC-C^;!JP$tL'5-^^J7fe5>X'fc'9,Nb i:|l]^{^Cu y y^mco^m-^^ 
j^SoT. Ti^?3sA0i-S^-a-> Ti-^^ft^Sr0.02~lK*%<3O|EiaT'jl^-r^o 

Mo : 3 mm%uT 

Cu y i/^tajD^^n^-f h t i^x^wj^ Fe2Mo ^(^^MFam-^^^t i^x^m-r^. 

Zr : 1 W*%j;iLT 

20 ^^mic}t^\^xmM^ti^^'^0.^x& t) > ^gc^'Jf Cu y 5'^ta<7)^^1^^ h i u 
Ai : 1 mm%uT 
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V : 1 mm%\iiT 

B : 0.05 @a%J^T 

10 mt^ii-^x-^ h y y^K^^ir^. B (7)tif ffi^^tj. Cu y y^^(D^m-^^ h 

t\^xm<o B(^j§PJi^APf±ll!i^*BXtt^{£T$iir5r iJc/£S<7)-e. 

B ^^APi-6^-a-(Cfi-^^4(Di:|5S^ 0.05 5o 
#±^55^ (REM) : 0.05 mmVoiilT 

■£^,m\cjt^\:^xmM^iz^'^^k^x»)<o . mm(DmmKX^xB tmm\^w^ 
5u^?:igsAp-rs^'a't-(4-g-^a:(D±i5iiSr 0.05 w^%i^mu-t^o 

mfiB-mUJ^ : 500-^900°C 

Cu V y^n<Dmmi^x^m^timmi:n^ti)^i^ii. 5oo~9oo''C(^B^^^2t 

500~900°CO^^^-C'B#^^Si-§<b#. ^iS?iiJtil-ftti^'^*I''<f Cu y -y^^ 
25 0.2 f*:«%i^Jl_h(DfiJ-^-CWaii-'6 ^ t ^^ffi LfCo Nf^^OiSti. L < {4 1 
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mmm i 
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(«*%) 






c 


Si 


Mn 


S 


Ni 


Cr 


Cu 




A 


0.054 


0.56 


0.34 


0.002 


0.23 


16.25 


2.02 




B 


0.061 


0.62 


0.22 


0.003 


0.34 


16.49 


1.48 


— 


C 


0.049 


0.43 


0.31 


0.004 


0.25 


16.21 


1.09 




D 


0.055 


0.51 


0.41 


0.005 


0.21 


16.19 


0.40 




E 


0.063 


0.39 


0.19 


0.202 


0.28 


16.25 


0.48 


— 


F 


0.059 


0.44 


0.42 


0.002 


0.33 


16.38 


0.51 


— 


G 


0.009 


0.31 


0.2 


0.005 


0.26 


17.02 


1.46 


Nb:0.36 


H 


0.011 


0.42 


0.23 


0.003 


0.38 


17.11 


0.32 


Nb:0.33 


I 


0.021 


0.41 


0.23 


0.007 


0.42 


16.53 


2.43 


Ti:0.35 


J 


0.019 


0.35 


0.31 


0.004 


0.28 


16.42 


0.48 


Ti:0.34 


K 


0.061 


0.55 


0.42 


0.004 


0.12 


16.31 


1.34 


Al:0.07 


L 


0.019 


0.38 


0.33 


0.005 


0.39 


16.21 


1.61 


Zr:0.88 


M 


0.024 


0.56 


0.18 


0.002 


0.29 


17.12 


1.89 


V:0.82 


N 


0.055 


0.33 


0.51 


0.001 


0.39 


16.54 


1.72 


B:0.006 


O 


0.051 


0.42 


0.18 


0.003 


0.26 


17.21 


2.33 


REM:0.02 


P 


0.0008 


0.33 


0.21 


0.003 


0.31 


17.41 


1.33 





mhtitimun^hm^m^titc^m}!^. jisb-4oii hmmm:ff 

ft0.3mm/lEl, mm^^ 200mm (O^i^^UmX^. 2lff®^^ (VB=0.3mm) 
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h y ^ :^ic^n^m\^X\^^^ Cu V y^ti^r^SL. Cu U s/^tl«^<4^ll:9- 
^ ^^^t^o Mi-. Cu y y^^tS'f'co Cu -a^ft^ EDX (Energy 

Dispersed X-ray Analysis : :3i^.yudf:-^t!t X :9-tfflCj; 0 Cu U y^^(D Cu 

800'Cx9B#Pp1-CB#^^SLfcl^i^#-§-A-l~P-l (T^ftt^-ti^ov ^M'^fD 

;*:^P^i-t^o/-c^@^#-§-A-l, B-1, C-1, F-1, G-1, M, K-1 (^#Pt^*t(i. 
0.5 nM%SX±(r> Cu ;6>^«AD$ixT*5 '9 , B#^M4- JloT C 0.1 W 
Cu U ^y^m'^ 0.2 f*:||%i^Jl±<^fj'a't?-^ h y 5/^^{c5>tS:^ttiLT 

^ tLic^ Cu "^^iTjs 0.5 nM%^±x-h^xi^m^!^m^m u-c v v 

®^##A-2. B-2, C-2, F-2-e(4, Cu U 5/f=-t@(7)*fft±Jfl:34^ 0.2 flc«%^TIllo-r 
io«3s 1*^lJ^4/0^^^oTV^fCo NF^M^JfeL^^+^r-feo-Cij Cu 0.5 
K»%*ti<^^^#^J-2X'l4. Cu y 5/f"tB<7)tffai4*^ 0.2ft:^%tC3g-a:-r> ^ 

S'J^4^-^^oTv^^Co o.5i?4%tJ^±<^cu-^w*s.t^o.2^*:a%ux±<^cu y 

tSt>ft±5*T*feoTtj, Cu y ■;/^tBO C ^^75^ 0.001 <b {Sv 
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^2 : *ff m L fc c u y >y ^ ^ ^> m m \i R -r 







Cu y >> 


«»% 




It 

m 




A-1 




0.48 


0.13 


189 


@ 




A-2 




0.18 


0.05 


105 


X 




B-1 


h'o 


0.44 


0.15 


185 


@ 




B-2 




0.15 


0.03 


110 


X 




C-1 




0.38 


0.22 


178 


® 




C-2 




0.08 


0.02 


98 


X 




D-1 




0.00 


— 


100 


— 


II 


E-1 




0.00 


— 


175 


O 




F-1 




0.20 


0.31 


177 


© 




F-2 


^j:b 


0.02 


0.04 


123 


X 




G-1 




0.42 


0.14 


192 


@ 




H-1 




0.00 


— 


95 


X 


\m.m 


I-l 




0.51 


0.12 


188 


@ 




J-1 




0.00 





99 


X 


\mm 


J-2 




0.18 


0.28 


131 


X 


II 


K-1 




0.34 


0.15 


177 


@ 




L-1 




0.38 


0.21 


185 


© 


II 


M-1 


hK) 


0.40 


0.15 


192 


© 


II 


N-1 


fc9 


0.41 


0.17 


195 


© 


II 


01 




0.44 


0.13 


183 


© 


II 


P-1 


fo«9 


0.34 


0.04 


123 


X 





mm^^ : 800^^X98^?^^ 
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. UUi^. 450~950'C:RtJ« 0.5~12 B#PB^<0^^ia-C^#$r@>«r Lfc^^^aaiSrJiS 

A-4, A-6~A-io c «s 0.1 nm%&.±^^t^ cu y ^/^^tat^w^mi: 

^^toSia^Ti^ 500~900'C(0^ia{Cfoo-CtB*^*0;S^FB^^5 1 ^PbI* 

•acot^i^#^ A-5 -c(i. c mm 0.1 nm.%^j.±.<o cu y ^ta^s 0.2 

Cu y y5^+S<DWtbJ»Ji5 0.2fl5:|t%7|5«i:/.f '9> ^^iJttf-^^oTl/^fCo 

iiJi±Q^^75^^> ^M^T^^-i^^^^'^ 0.5 ®s%i^A_ho Cu ^-^^-rscii::^ 
t;^ c 0.1 «i%iiJi±<z) Cu y y=^^ti'^ 0.2 i^^^roUiioftj-a-X'-^ h y y ^ 

L-CV^-5 r i: /6S^NiJtt(Defe#{;ii£i^M-Cfc "9 . 500~900°C X 1 m^^^±.<DV^ 

15 0.2 {i^m%^j^±.<^'m^X' Cu y 5/f"ts^5>t5cwm$-a:s^*6{cjei.^/jir 











IS 
14 




°c 


mm 


wm% 


«»% 


A- 3 


450 


6 


0.11 


0.03 


125 


X 


itmm 


A- 4 


500 


6 


0.34 


0.23 


177 


@ 




A- 5 


500 


0.5 


0.18 


0.05 


131 


X 


it^m 


A-fi 


500 


1 


0.21 


0.18 


176 


© 




A-7 


600 


9 


0.39 


0.16 


181 


@ 




A-8 


700 


12 


0.42 


0.14 


192 


@ 




A-9 


800 


9 


0.44 


0.15 


200 


@ 




A- 10 


900 


10 


0.45 


0.17 


202 


@ 




A- 11 


950 


9 


0.19 


0.05 


127 


X 
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^4 : mm^tl-=r/]^7'>-t^ h^y^7'>'\^^M(D}^^-l&fA 













1:%) 






C 


Si 


lYin 


Q 


INI 


Cr 


Cu 




iVLA 


u.uyz 


U.Zo 


0 77 


\J.\J\J<J 


0 23 


1 1 


A f\1 




MB 


0.102 


0.31 




yJ.KJKJO 




1 1 Q1 

11. oi 


Q 99 




MC 


0.099 


0.o5 


U.DZ 


U.UUft 


n 91 


1 1 Af^ 






MD 


0.113 


0.51 




n m 9 


n 91 


1 O OQ 


n 1 9 




ME 


0.063 


0.39 








1 O /I o 


U.4o 




MF 


0.35 


0.44 






u.oo 


1 1 Ci'7 
il.D / 


n Q9 
U.oZ 




MG 


0.102 


0.31 


n o 


u.uuo 


n 9R 


1 Q O 1 


1 ACl 

1.4d 


IN D . U.OO 


MH 


0.142 


0.42 


U.Zo 


U.UUo 


u.oo 




r\ Q9 


xTh • n '^1 


MI 


0.053 


0.41 




n nn7 


n 49 


1 >l 19 

14. iZ 


9 >IQ 


XX . u.oo 


MJ 


0.103 


0.35 


U.oi 


n nn/t 

U.UUft 


n 9A 


1 1 9Q 

11. Zo 


U.4o 


XI . U.Oft 


MK 


0.202 


0.55 






n 1 9 


lo.bY 


1 91 
l.Zl 


/\1 . U.UD 


ML 


0.019 


0.38 


0.33 


0.005 


0.39 


lU.7b 


1 '7'7 


Zii . u.oo 


iVilVl 


n 1 HQ 


U.OD 


0.18 


0.002 


0.29 


14.21 


2.01 


V : 0.82 


MN 


0.082 


0.33 


0.51 


0.001 


0.39 


11.23 


1.72 


B : 0.006 


MO 


0.156 


0.42 


0.18 


0.003 


0.26 


14.21 


2.33 


REM : 0.02 


MP 


0.007 


0.33 


0.21 


0.003 


0.31 


13.21 


1.33 





15 



^tmm^ ME-i (D YBmnmm^^mt Lx^m^u^^Mmmi^. umm^ 

^mmi'^U^tz^^^^ MA-l, MB-l, MC-1, MF-1, MG-1, MM, MK-1 

-c c m& 0.1 nm%u±(r> cu V y^m*^ 0.2 {^^myoSk^oywi-tx-^ hv ^y^^ 

10 r L.Cu -^^ftTJs 0.5 Kl:%J£i±-C'fcoX tjB#^*aS^iS u-cv 

MA-2, MB-2, MC-2, MF-2Xii. Cu U y f-ta<7)t»fttlS^^ 0.2 (^^%?Sr 

'a^*>6>0.5M»%*rS<7)Ki^#-^MJ-2-C{i.Cu y 5/5^t@OWtli»:«i^ 0.2f^^% 

{-ii-tir-f , mmi^^^x\,^±o 0.5 Cu -^«s.t>* 0.2 
15 Cu y ->^t@^/ftti»'eSjoT'b. Cu y ^/^tac?) c ^s^^^ 0.001 

MP-1 -C'«. Cu y yf^t@o8iiit;^^(c^iabrii6iiM;6s+53-T'/^ 







T^TM /O 






IS 




MA-1 




0.89 


0.22 


201 


@ 




MA-2 




0.19 


0.23 


105 


X 


itnm 


MB-1 




0.54 


0.54 


222 


© 




MB- 2 




0.11 


0.15 


109 


X 


itmm 


MC-1 




0.42 


0.32 


192 


© 


^mmm 


MC-2 




0.13 


0.08 


98 


X 


itmm 


MD-1 




0.00 


0.00 


180 


© 




ME-1 


^"9 


0.16 


0.18 


120 


O 




ME- 2 


^.f L 


0.02 


0.01 


103 


X 




MF-1 


h'O 


0.24 


0.56 


172 


© 




MF-2 


^j:L 


0.09 


0.34 


99 


X 




MG-1 


fc"9 


0.53 


0.78 


204 


© 




MH-1 




0.02 


0.23 


95 


X 


itmm 


MM 




0.51 


0.65 


210 


© 




MJ-1 


Tie L 


0.08 


0.33 


110 


X 




MK-1 


fe I? 


0.34 


0.34 


222 


© 




ML-1 


feO 


0.67 


0.89 


198 


© 


II 


MM-1 


fo^ 


0.82 


0.64 


205 


© 


II 


MN-1 


hKl 


0.55 


0.59 


201 


© 


II 


MO-1 


^•5 


0.39 


0.88 


222 


© 


II 


MP-1 




0.45 


0.08 


112 


X 
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mmm4 

^#-^MA-4, MA-6~MA-10 {i. C 0.1 ®*%UA-h^-a tf Cu y y^^(Dm 

?^CD^^#^ MA-5 -ett. C 0.1 «»%Jl^A±(^ Cu y ^tiTiS 0.2 
10 Bit-r, ^|iJ't4(:i^^o-CV>fco *:rc. B^^^aSta^Ji'^ SOOt:*^. ^v^(i 900°C 

T>* c 0.1 '^m%i^±<o Cu y y^ta^o* 0.2 ^iR%u;±<7)fi-^-c-^ h y 

15 500~900°CX 1 m^&.±CDmm^mr^ 0.2 {*^%a±<^fl-^T' Cu V -y^^^^ 



^6 : m^i^m^m'-cuu y^m<D^tiiRxfmmi^Rii-tBW 







Cuy 




h 


IE 




«^ 


°c 




/o 


MM /o 


MA-3 


450 


12 


0.18 


0.09 


109 


X 


itm 


MA-4 


500 


6 


0.56 


0.34 


192 


© 




MA-5 


500 


0.8 


0.15 


0.06 


118 


X 


itmm 


MA-6 


500 


2 


0.24 


0.13 


189 


© 




MA- 7 


600 


10 


0.65 


0.45 


203 




„ 


MA-8 


700 


12 


0.82 


0.67 


192 


© 


„ 


MA-9 


800 


8 


0.92 


0.82 


245 






MA- 10 


900 


9 


0.67 


0.92 


234 


© 




MA-11 


950 


9 


0.17 


0.08 


110 


. X 





fc^> ^SfeLT^J¥4ram, SOOmni, S $ 1200mm CO^:|g^#fCo 
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C 


Si 


Mn 


S 


Ni 


Cr 


Cu 


Sn 




MA 


0.061 


0.31 


0.81 


0.005 


0.12 


11.62 


3.01 


0.004 




MB 


0.058 


0.33 


0.77 


0.002 


0.33 


11.24 


2.98 


0.006 




MC 


0.059 


0.28 


0.34 


0.012 


0.18 


11.98 


3.21 


0.212 




MD 


0.066 


0.41 


0.64 


0.001 


0.21 


12.43 


1.53 


0.487 




ME 


0.062 


0.37 


0.82 


0.009 


0.34 


12.02 


2.87 


0.512 




MF 


0.102 


0.29 


0.43 


0.008 


0.42 


14.12 


0.47 


0.112 




MG 


0.007 


0.37 


0.51 


0.004 


0.26 


11.76 


0.54 


0.142 




MH 


0.088 


0.51 


0.31 


0.005 


0.22 


13.21 


1.01 


0.213 




MI 


0.052 


0.34 


0.62 


0.012 


0.44 


12.02 


4.03 


0.081 




MJ 


0.088 


0.51 


0.31 


0.089 


0.22 


13.21 


1.01 


0.213 




MK 


0.051 


0.33 


0.83 


0.143 


0.34 


11.76 


1.32 


0.241 




ML 


0.102 


0.28 


0.92 


0.152 


0.28 


11.22 


1.28 


0.198 




MM 


0.152 


0.87 


0.43 


0.008 


0.60 


10.91 


0.88 


0.081 


Nb:0.36 


MN 


0.008 


0.12 


0.88 


0.012 


0.22 


13.09 


1.23 


0.092 


Ti:0.35 


MO 


0.043 


0.08 


0.97 


0.014 


0.09 


12.55 


5.21 


0.002 


In:0.082 


MP 


0.002 


0.98 


0.24 


0.092 


0.18 


12.12 


1.98 


0.152 


Al:0.07 


MQ 


0.021 


0.44 


0.12 


0.082 


0.43 


12.38 


4.12 


0.443 


Zr:0.88 


MR 


0.123 


0.42 


0.18 


0.003 


0.26 


12.21 


2.33 


0.289 


V:0.82 


MS 


0.089 


0.33 


0.21 


0.003 


0.31 


12.41 


1.21 


0.181 


B:0.006 


MT 


0.063 


0.42 


0.47 


0.251 


0.51 


12.76 


0.32 


0.001 





20 



fPflB^@^<75«t^^^^o JIS B4107 icm^^tl?)^"^ 125mm. i|>i 10mm (DM^ 
^ly;^ y hX-^^MS.2QO0Tpm, ill "9 ii^ 0.6mm/5^. W^l^h-W.^ O.bmm, ^ 
1200mm ^ii^^SUL, i|'i:^fS]{C lOmmiHo-CP 

(CMO. 0.5mm (D^ >? iZs^^trofCo r 0^ii^?r^5g 

J;oT^ h y 5'^5^:^^-5>t^:^frmLTV^6 Cu U yf^ti^^i^bUT Cu y 5/5^ta 

*^l^tC?A§ofcK^#-^MB-l, MC-1, MD-1, MF-1, MG-1, MM, MJ-1, 
MK-1, ML-1, MM-1, Mn-1. MO-1, MP-1, MQ l, MR-1 MS-1 <D##t 
^*tfi. i^nh 0.5 nM%SXJi(D Cu 0.005 Sn ^^^^D^H 

T^o"?. m^'^Mi^XoX 10 Sn (MO-1 {C*5V^T{i In) 

Cu y s/^tl7)S 0.2 i2^a%tJL±(^#l-^T'-7 h y 5^ :^(-:9-t{ctJftii L-C*J '9 Jsitbt 

rix(C*j-L.Cu-aW»7i5 0.5 K4%tJl±-CfooT'b^^^«!;S$r^SUrv^J^^V^^ 
MB-2, MC-2, MD-2. MF-2, MG-2, MI-2, MJ-2. MK-2, ML-2. MM-2, 
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MN-2, MO-2. MP-2, MQ-2. MR-2 RX/ MS-2 (D^mn^X' it. Cu V -y^m 

mi^fzmuxhoxii cu^mmi)'^ 0.5 nM%Mm<DU.mm^-MF-h 2 xit. cu 

i)> 0.5 ®:&%J£t±T'fo "9 . 5.0 Cu y 2/^*0^^ o.2 bHfc MA-1 

^TT^-ti)^, Sn-^*»75^ 0.005 K»%MctST'fcSfci6x Cu y y f^tS 4" <75 Sn 

iQ'S:M.%\z.m^irmmt^'^^x\'^tz. s-^«>is 0.15 »»%?r^^s 
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Cu y 




m 


E5> 










MA-1 




0.48 


8.9 




192 


© 




MA-2 


L 


0. lo 






105 


X 




MB-1 




0.51 


12.3 




251 


© 




MB-2 


L 


0.07 


10.5 




110 


X 


i:mm 


MC-1 


^•9 


0.44 


63.1 




487 


© 




MC-2 




0.08 


55.3 




98 


X 




MD-1 




0.48 


71.3 




587 


© 




MD-2 




0.12 


54.1 




101 


X 




ME-1 


— 




II 


MF-1 




0.11 


55.0 




172 


X 


II 


MF-2 


neb 


0.02 


57.0 




101 


X 


II 


MG-1 




0.42 


81.0 




298 


© 




MH-1 




0.49 


79.1 




442 


© 


II 


MM 




0.51 


88.1 




487 


© 


II 


MJ-1 




0.33 


73.1 




351 


© 


II 


MK-1 




0.34 


68.9 




512 


© 


II 


ML-1 







itmm 


MM-1 




0.33 


51.2 




422 


© 




MN-1 




0.56 


58.9 




678 


© 


II 


MO-1 


fo«9 


0.51 




60.1 


542 


© 


II 


MP-1 


^•9 


0.28 


67.8 




123 


X 




MQ-1 


h'o 


0.44 


89.0 




123 


X 


II 


MR-1 


h'o 


0.54 


83.2 




123 


X 


II 


MS-1 


h'o 


0.49 


54.4 




123 


X 


II 


MT-1 










.180 


o 


II 



m^mm : 79o°c X 9 f^m 
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#t^*t{-^ 450~950'C2^t>* 0.5-16 B^P^O^ffl-C^f^^®-* LfcBt^^S^ 

5 ^9 (DmW^^\^^hM J; 9 l^,500~900'C-e 1 ^PBlUi±^^«!;S^nfc^ 
i^#^MC-4, MC6~MC10 fi. 10 «»%i^i±(7) Sn ^-^tf Cu U 5/5^tic^tffm 

5oo~9oox:(^iQffltcfooTtj. Nf^*3;Sb#Fb^;6s l^pB1^c^^|fc?:^v^|i^^#■§-Mc-5 
10 ja^}6S5oo'c*^,^v^(±9oo°c^M;t-5 y ^y^n(omn^M.*^Q.2W^%^ 

±(D Sn Xfi In ^"^^-rS Cu U y ^ti^^ 0.2 i*«%i^A±(^^t±ldSi£:«^T-fc^ 
i*S{t^,$tL^, ^fc. Cu U y^^^ 0.2 {^H%J[JiJ:T-Wai^-l3:Syb«6J-{i^ 

15 5oo~9oo°c X 1 mw\y^±.(Di^^^mf)'^-Ji^^^xhh^ t t'^n^o 



^^^^ 




■ Cu y 




1^ 




#^ 


(X:) 


mm 


\ rr^ 1^ '»'/ 


sn m& 

(®*%) 






MC-3 


450 


12 


0.11 


24.3 


145 


X 


i:mm 


MC-4 


500 


7 


0.34 


55.1 


455 


@ 




MC-5 


500 


0.5 


0.12 


48.3 


171 


X 




MC-6 


500 


1 


0.21 


59.1 


501 


@ 




MC-7 


600 


10 


0.39 


62.1 


498 


@ 


II 


MC-8 


700 


12 


0.42 


71.9 


389 


@ 


II 


MC-9 


800 


8 


0.44 


. 72.1 


442 


© 


II 


MC-10 


900 


16 


0.45 


73.1 


352 


© 


II 


MC-11 


950 


9 


0.19 


71.1 


127 


X 





-e^Sib. i23o°CT' 1 ^rsiJDi?i^, (Dumx-^i^mm^Mi^tc 

^j!5feUT^^4mm, *§ 500mm, 1200mm (T^^^SSr^fCo 
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(Di^m^^ ^^^tZo Mi-. Cu y ^y^^'P<D Sn Xfi In-^W»^ EDX 



nm 










4%) 






#^ 


C 


Si 


Mn 


S 


Ni 


Cr 


Cu 


Sn 




FA 


0.054 


0.56 


0.34 


0.002 


0.23 


16.25 


2.02 


0.003 




FB 


0.058 


0.42 


0.52 


0.003 


0.33 


16.01 


1.88 


0.007 




FC 


0.045 


0.31 


0.34 


0.012 


0.21 


17.21 


1.51 


0.101 




FD 


0.023 


0.21 


0.44 


0.002 


0.31 


18.12 


1.53 


0.531 




FE 


0.033 


0.29 


0.12 


0.007 


0.42 


17.33 


0.48 


0.112 




FF 


0.021 


0.21 


0.33 


0.142 


0.25 


16.98 


1.44 


0.198 




FG 


0.009 


0.31 


0.2 


0.005 


0.26 


17.02 


1.46 


0.098 


Nb:0.32 


FH 


0.021 


0.41 


0.23 


0.007 


0.42 


16.53 


2.43 


0.132 


Ti:0.28 


FI 


0.061 


0.55 


0.42 


0.004 


0.12 


16.31 


1.34 


0.121 


Al:0.06 


FJ 


0.001 


0.31 


0.34 


0.012 


0.21 


17.21 


1.21 


0.098 


Zr:0.45 


FK 


0.003 


0.21 


0.12 


0.011 


0.33 


16.91 


1.01 


0.143 


In:0.12 


FL 


0.021 


0.18 


0.41 


0.009 


0.54 


16.43 


1.98 


0.221 


B:0.009 


FM 


0.009 


0.13 


0.22 


0.003 


0.11 


17.21 


0.98 


0.329 


REM:0.015 


FN 


0.041 


0.23 


0.22 


0.278 


0.12 


17.33 


0.12 


0.002 
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82ot:x9 mmx-^^^mLtznm^^ fa-i~ft-i <DmuM(^^nmnmf^ 
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#-FN-i itbissL. K@^#-§-FN-i x'o ^titfj:mm^7^-rh(r>^©, mm(D^ 

:^^l^tCt^ofc^il#-^FB-l, FC-1. FF-1, FG-1, FH-1, FM. FJ-1. FK-1. 
5 FL-1 RXJ^ FM-1 (D^mm^it^Hii 0.5 mM%U±(D Cu ^-^^.0.005 «!:% 
U±<D Sn ;iS,^^P$ixX*3'9 . Bt^^ij^SC: J: oTlO S4%JiA±<^ Sn (FK-1 };i*5 
V^Xfi In) ^-^if Cu y y ^tB/J^ 0.2 f^»%Jl^±<Z)fi|^T'-7 h U ^ ^^iC'^^^f 

^nic^t.Cu-a^*;^'^ 0.5 ®4%^^±-^:■fe-^T'LB#^J)^S^^SU-CV^/^^/^^ 
10 il#-^FB-2, FC-2, FF-2. FG-2, FH-2, FI-2, FJ-2, FK-2, FL-2 S.t/ FM-2 
(^^#^K*t(±. Cu y 5/^=|=B<7):^m»35» 0.2 (*:^%SrTlHlo-C*5 *) . ISSci'Jtt^^^fe^o 

^^#-^FE-l, 2T'fi, Cu y s/^tiO#fai»755 0.2i$||%{Cjg-li:-r, |g^iiJ14{^ 
^^oTV^fCo Mfc. Cu-^«>55 0.5«i%i^;±-efo'9. B.oCu y y^ta;iSo.2 
15 i$.m%m)^htltzFA-H-i. Sn^^*^^ 0.005 ®*%*ffi-CfcS/'ci6. Cu y 

^"iBffcD Snft^O^ 10 K4%{-ii*-r> mm^'^^^X\^^fz. si-. Sn-^^»/iS 
0.5 W-A%^m^^ FD-1 T'fiflftFB^^ff^HM35S<g:< . l¥fiBt^i|s|-$r^tS^-e# f£t)^^tio 



m 1.1 : tffdJLfc cu y y^ntmrnm^Ri^-tmrn 
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151 
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FE-2 




0.02 


37.1 




122 
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FG-1 
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FH-1 
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62.1 
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II 
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0.41 
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298 
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II 
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m^mm : 82o°c X 10 
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tzmnui^^s 45o~95ot::Rtj« o.5~ii mr^<Dmm-^^w^m^^w. Ltzm^^^m 

5 ^12 c^ii^j^mt-^biX'S i 0 tc, 500~900t:T' 1 ^rBlUJ^JbB#^4Q;Sl^tLfc 
K^#-^FC-4, FCe—FClOfi. 10Kl:%iij!.±<7)Sn ^-g-if Cu y s/^ti(7)Wai 

ft!i:ibr, m^mmS-mH)'^ 500~900r<^li5ili-fooTtj. B#^*Q;SB#Pb1*5 1 ^r^T 
(C?tfc/<eV^Kil#-^FC-5T'{i. 10K1:%J[^±<D Cu U 0.2 

10 <^^%{Cig-B:-r, ^^'Mt-^fe^oTV^fCo t.fc. P#^^aiaS7!»^ 500°C*vt> ^('^ 

9oo*c^Srjg;ts t.CuV y ^^(D^ium^^^ 0.2 'ij; 9 ^ mmi^^ 

i^_h<^«gm^^ b^ 0.5 «S%J^_tO Cu Sn 3?.(± In ^m^^^ 10 ®ft%UA 

15 mi^^i^i}X-^^:Lt7!)mm^ntzo cu y y^m^k o.2W-m%u±.xm\i^^ 

-&-5fci^)lC{i. 500~900t:x 1 ^rB^i^;LJi(Oat^4n,S^Sjti«^-e&6 c t fim^o 
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5 ^i?^^iBv^T{^. 0.5 Cu Rxf 0.001 Ki:%jei±<7:) c ^mmv. c 

mm 0.1 K4%jii±xfi Sn. In «^ 10 wm%u±(D Cu y y ^ta^ 0.2 

b^i^tj. |g?i'Jtt5fe^c^:^ci?)t;i S. Pb, Bi, Sem<D^m^m^^A,X'\^^fj:^^ 
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C : 0.001~1 K4%, Si : 1.0KS%j^J^T. Mn : 1.0 KS%iJXT. Cr : 15 
~30 Ni : 0.60 m&%^T. Cu : 0.5~6.0ir4%. iS^^mi^ft^ CX Sn 

.RtJ«/X{i In : 0.005 m^^mn^i^Fe (Dm.!^^hh. 

C 0.1 ®ft%i;A±^V N« Sn ^ll>VX« In S« 10 K4%W±<^ Cu ^ 

C : 0.01~0.5 Kft%, Si : 1.0 nM%&.T. Mn : 1.0 mi^%SiT. Cr : 10 
~15M»%. Ni : 0.60Kl:%tiT, Cu : 0.5~6.0 j^i^^iifS: CT Sn 

RXJ^yXit In: 0.005 m^tm^^i^ Fe (Dm^=kth. 

C 0.1 M%^±^t/ ^(i Sn RXJ^XXi-i In jft^ 10 ^m%U±<r> Cu ^ 

Nb : 0.2~1.0 Ti : 0.02~1 Mo : 3 ^m%)^T, Zr : 1 ® 

»%Jg>^T, Al : 1 n*%iiXT, V : 1 mA%SXT, B : 0.05 ®»%)i^T. #± 
^TC^ (REM) : 0.05 nA%i^T<D 1 UXii 2 ®JW±^-a tflf 1 Xii 2 

C : 0.001-1 mA%. Si : 1.0 nA%ili^T, Mn : 1.0 ®*%aT. Cr : 15 
~30 Ni : 0.60 S4%il^AT, Cu : 0.5~6.0 «S%, itl^MtilfS: CT Sn 

xfi In : 0.005 wA%u±^^^. mmmnm^ Fe (om^trh^^:^^ 

^T'orsijc 5oo~9oo°c<Dta^$ia-c 1 B#r«mJiAP8ftt*i^i~s^^*3;S^ i 
[H]m±*s c 0.1 «»%j^±^v ^(± Sn my-zyjii. in «^ lO «*% 
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m-r^o C : 0.01~1%, Si : l.OVoUr. Mn : 1.0%SXT, Cr : 15~30%, Ni : 
0.60%iiJLT, Cu:0.5~6.0%^-^tf:7^7^ h^y^Tl^l^^m. C: 0.01—0.5%, 
Si : 1.0%UT. Mn : 1.0%Ur, Cr : 10-15%, Ni : 0.eO%UT, Cu : 0.5- 
6.0%^'^tp-^/i'-r^-y--r h^^x:/^:^^*^^ffl^tb-5o s, Fhm(D^nmycm 
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